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[57] ABSTRACT

The disclosure concerns a technique for forming screen
packs which may be used in filtering foreign matter
from an extruded plastic material. Such technique in-
volves initially forming a sandwich array which in-
cludes a number of sheets of screening, each sheet of
screening having a desired orientation with respect to
each other sheet of screening. The sandwich array also
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METHOD OF FORMING SCREEN PACKS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to methods for forming one or
more screen pack assemblies for use in filtering opera-
tions and, more particularly, to methods for forming
one or more screen packs which may be employed in

d

- filtering out foreign matter during the extrusion or 10

other processing of plastic materials.

2. Description of the Prior Art

The use of screen pack assemblies as ﬁltenng agen-
cies, e.g., for filtering out foreign matter from extruded
plastic materials, is known. Such screen packs are com-
posed of a number of typically circular, screen sections,
e.g., three, which are suitably oriented with each other,
and which together form a single, united structure.

Screen packs have previously been formed by first
punching out a number of circular sections from a sheet
of screening; then grouping the screen sections in sets,
e.g., of three screens each; orienting the screen sections
in each set with one another; and thereafter uniting the
screen sections in each set into a single screen pack
assembly, e.g., by spot welding operations or by secur-
ing a retaining ring about the circumference of each set
of screen sections. Such technique for forming screen
packs is slowed down considerably by the need for
numerous, successive, screen section grouping, orient-
ing and uniting operations. Thus, the provision of a
faster, more efficient technique for assembling a screen-
pack type filtering agency, avoiding the repetitive,
time-consuming, grouping-orienting-uniting sequence
after formation of the screen sections, is considered
quite desirable.

Agencies other than screen packs, which serve to
filter out foreign matter from extruded, or otherwise
formed, plastic material, are also known. Thus, sand and
similar particulate materials have been employed for
filtering purposes. The sand may initially be bound
together by a plasticizing agent or a thermoplastic mate-
rial, as taught by U.S. Pat. Nos. 2,607,954 and 3,630,384
to G. Schneider et al. and H. Toda, respectively. The
use of sand as a filtration medium is considered disad-
vantageous, however, due to the fact that sand based
filters provide the equivalent of extremely fine mesh

screens, removing very minute particles from the plastic

materials being filtered, but also tending to become
rapidly clogged by such particles. Thus, the frequency
of filter-changing operations need be greatly increased
if sand 1s to be substituted for screening as a filtration
medium.

SUMMARY OF THE INVENTION

The invention contemplates methods of manufactur-
ing screen packs in a relatively quick, efficient and inex-
pensive manner, through the performance of an initial
step of forming a sandwich array which comprises a
plurality of sheets of screening, with each sheet of
screening having a predetermined orientation with re-
spect to each other sheet of screening. The sandwich
array also includes at least one sheet of thermoplastic
material. Preferably, each sheet of screening in the
sandwich array is separated from each adjacent sheet of
screening in the sandwich array by a sheet of thermo-
plastic material.

The sandwich array is next heated so as to cause the
thermoplastic material to flow into the openings of the

15

20

25

30

35

45

50

2

sheets of screening, so that the sandwich array will
constitute a unitary structure upon the cooling of the
thermoplastic material. The flowing of the hot, thermo-
plastic material into the openings in the sheets of screen-
ing may be assisted by the application of a pressure
differential, involving either relative vacuum or an ele-
vated pressure, across the sandwich array.

The cooled, unitary structure is then subjected to a
forming operation, so as to produce at least one screen
pack from the unitary structure. Preferably, several
such screen packs are formed simultaneously, e.g.,
through the performance of a punching operation on
the unitary structure.

DESCRIPTION OF THE DRAWINGS

FIG. 1 of the drawing is a flow chart illustrating a
prior art method of forming screen packs;

FIG. 2 1s a flow chart illustrating an improved
method of forming screen packs in accordance with the
principles of the invention;

FIG. 3 is an exploded isometric view showing a typi-
cal screen pack assembly; and

FIG. 4 is a side elevational view of a portion of a
sandwich array which may be formed in the course of

performing the method outlined in the flow chart of
FIG. 2.

DETAILED DESCRIPTION

Referring initially to FIGS. 1 and 3 of the drawing, a
prior art technique for forming screen pack assemblies,
such as the screen pack 11 of FIG. 3, is outlined in the
flow chart of FIG. 1. As a first step in such technique,
a plurality of typically circular screen sections 12 are
punched out of a sheet of screening (Block 13). The
screen sections 12 are then grouped, e.g., in sets of three
screen sections 12 each (Block 14); are oriented so as to
align the mesh of the various screen sections 12 with a
destred orientation for each (Block 15); and are united
into a single screen pack assembly 11 (Block 16), e.g., by
spot welding operations or by securing a retaining ring
(not shown) about the circumference of each set of
screen sections 12. Such prior art technique, while ef-
fective to produce suitable screen packs 11, is consid-
ered unduely time-consuming, due to the required repe-
titions of the grouping, orienting and uniting operations
(Blocks 14, 15 and 16) in order to form successive
screen packs 11 from the previously punched-out screen
sections 12 (Block 13).

~ Turning next to FIGS. 2 and 4 of the drawing, an
improved technique for forming the screen packs 11,
which improved techmque illustrates the principles of
my invention, is outlined in the flow chart of FIG. 2. As

- a first step in this technique, a sandwich array, such as
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the sandwich array 17, a portion of which is depicted in
FIG. 4, 1s formed (Block 18). The sandwich array 17 is
composed of a number of sheets of screening 19, e.g.,
three sheets of screening 19, together with at least one
sheet of a thermoplastic material 21. The screening
material may be steel, while the thermoplastic material
21 may be any compatible plastic. Preferably, each
sheet of screening 19 in the sandwich array 17 is sepa-
rated from each adjacent sheet of screening 19 in the
sandwich array 17 by a sheet of the thermoplastic mate-
rial 21. Each such sheet of screening 19 has a predeter-
mined orientation with respect to each other sheet of
screening 19. Thus, all of the sheets of screemng 19 in
the sandwich array 17 may have a like orientation. Al-
ternatively, at least one of the sheets of screening 19
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may have an orientation which differs from that of at
least one other of the sheets of screening 19 in the sand-
wich array 17. : -

The sandwich array 17 is next heated e. g . by con-
duction, so as to cause the thermoplastic material 21 to 5
melt, and to flow into the openings in the sheets of
screening 19 (Block 22). Such flowing of the hot, ther-
moplastic material 21 into the openings in the sheets of
screening 19 is preferably assisted by the application of
a pressure differential across the sandwich array 17. The 10
pressure differential may be provided either by a source
of relative vacuum, or by a source of elevated pressure,
such as an appropriately connected pump (not shown).
The entry of the hot, thermoplastic material 21 into the
openings in the sheets of screening 19 is desired in order
to cause the sandwich array 17 to constitute a unitary
structure upon the cooling of the thermoplastic material
21, with the cooled, resolidified, thermoplastic material
21 serving to bind together the sheets of screening 19.

After the cooling of the thermoplastic material 21,
one or more screen packs 11, each of which includes a
number of screen sections 12, e.g., three, may be formed
from the unitary structure (Block 23). Preferably, nu-
merous such screen packs 11 are produced simulta-
neously from the unitary structure, e.g., by the perfor-
mance of punching operations on the unitary structure.

After the formation of the screen packs 11, as de-
scribed with reference to FIGS. 2 and 4 of the drawing,
a completed screen pack 11 may be inserted into a suit-
able filtering mechanism having clamping facilities for
retaining the screen sections 12 of the screen pack 11
together even in the absence of the thermoplastic binder
material 21. An initial extrusion operation, or other
similar operation, involving the directing of a molten
plastic material at the screen pack 11, will reheat the
thermoplastic material 21 within the screen pack 11 and
cause the reheated, thermoplastic material 21 to be
forced out of the openings in the screen sections 12 of
the screen pack 11. Thus, the screen pack 11 will enter
immediately into a condition suitable for filtering for- 40
eign matter from the extruded plastic material.

It is to be understood that the described methods are
simply illustrative of a preferred embodiment of the
invention. Many modifications may, of course, be made
in accordance with the principles of the invention.

What is claimed is:

1. A method of simultaneously forming a plurality of
flat screen packs for use in filtering out foreign matter
from an extruded plastic material, each screen pack
including a plurality of flat, parallel-extending, metal 50
screens, the method comprising the steps of:

(a) forming a flat sandwich array comprising a plural-
ity of flat sheets of metallic screening, each sheet of
screening having a predetermined orientation with
respect to each other sheet of screening, with each 55
flat sheet of screening being separated from each
adjacent, flat sheet of screening by a flat, continu-
ous sheet of a thermoplastic material, said thermo-
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plastic material being compatible with an extruded
plastic material which is to be subjected to filtra-
tion through the plurality of flat screen packs such
that, upon the directing of the extruded plastic
material, in molten condition, at each screen pack,
the thermoplastic material will be heated and
forced out through the openings in the screen pack
screens by the molten, extruded plastic material;

(b) heating the entire sandwich array; while also

(c) applying a pressure differential across the sand-
wich array sufficient to cause the heated thermo-
plastic material to flow into the opening in the
sheets of screening;

(d) terminating the heating while maintaining the
sandwich array such that the sandwich array be-
comes a unitary structure of sheets of screening
bound together by the flowed thermoplastic mate-
rial upon cooling of the thermoplastic material; and

(e) forming a plurality of flat screen packs simulta-
neously from said unitary structure, with each of
the flat screen packs held together by the cooled
thermoplastic material between adjacent sections
of screening and within the openings of the adja-
cent sections of screenmg

2. A method as set forth in claim 1, further compris-

ing the subsequent steps of:

(f) clamping at least one of the flat screen packs in a
filtering mechanism; and
(g) directing said extruded plastic material, in molten
condition, at the clamped screen pack, thereby
reheating the thermoplastic material in the
clamped screen pack and forcing the reheated ther-
moplastic material out through the openings in the
screen pack screems.
3 A method as set forth in claim 1, wherein step (a)
comprises:
(f) forming the sandwich array with all of the sheets
~ of screening having a like orientation.
4. A method as set forth in claim 1, wherein step (a)
comprises: |
(f) forming the sandwich array with at least one of the
sheets of screening having an orientation which
differs from the orientation of at least one other of
the sheets of screening.
5. A method as set forth in claim 1, wherein step (c)
comprises:
- () applying a relative vacuum across the sandwich
array.
6. A method as set forth in claim 1, wherein step (c)
comprises:
() applying an elevated pressure across the sandwich
array.
7. A method as set forth in claim 1, wherein step (e)
comprises:
() punching a plurality of screen packs simulta-

neously from said unitary structure.
x % % % X%
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